Experimental data and numerical simulations of low-pressure turbines have shown that unsteady blade row interactions and separation can have a significant impact on the turbine efficiency. Measured turbine efficiencies at takeoff can be as much as two points higher than those at cruise conditions. Several recent studies have revealed that the performance of low-pressure turbine blades is a strong function of the Reynolds number. In the current investigation, experiments and simulations have been performed to study the behavior of a low-pressure turbine blade at several Reynolds numbers. Both the predicted and experimental results indicate increased cascade losses as the Reynolds number is reduced to the values associated with aircraft cruise conditions. In addition, both sets of data show that tripping the boundary layer helps reduce the losses at lower Reynolds numbers. Overall, the predicted aerodynamic and performance results exhibit fair agreement with experimental
Introduction
Experimental data from jet-engine tests have • At low to moderate Reynolds numbers there is a laminar region extending some distance from the leading edge.
• • The interaction of incoming wakes with the boundary layer often creates a convected transitional or turbulent patch, which is trailed by a "calmed" region. The calmed region is a relaxation region between the patch and the laminar boundary layer.
More recently, Lake et al. 
Experimental Configuration
The experimental data was obtained using the 
Table 1
Error bands for hot wire and pressure measurements. Table 1 .
Numerical Analysis
The flow field is divided into two types of zones convection simulations in the absence of airfoils.
Results
Three different Reynolds numbers were investigated in this study, /?e=43,000, 86,000 and 172,000. The turbulence intensity was set at 7w=l% for all three Reynolds numbers. The flow conditions associated with the three Reynolds numbers are shown in Table   2 . The exit Mach numbers, the exit flow angles and the pressure ratios shown in Table 2 There is a long, shallow separation bubble in the cove region of the pressure surface at all three Reynolds numbers. At the lower two Reynolds the amount of separation decreases, the exit flow angle approaches the design value of a 2 = 60 degrees (see Table 2 ). The wake thickness is especially important because it will have a strong influence on the performance of downstream blade rows in an engine environment. Figure 9 illustrates a comparison of the X/br Table 3 Table 3 ). The loading from the simulation with the k-ε model is nearly identical to that in the BL simulation up to 75% of the axial Table 3 Separation and reattachment data Table 3 ). 
Airfoil Loadings

Integral Boundary Layer Quantities
Cascade Losses
The experimental and predicted (BL turbulence model with transition) cascade losses are shown in 
